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Streamlining and automating WQ
time-series records processing

 Several tools developed in-house

 Users have a need and find a way to make it
happen

 Some tools are supported nationally

 Most tools automate or simplify decision
making



http://waterwatch.usgs.gov/wqwatch/

Growth in real-time water-quality

1584 Sites

http://waterwatch.usgs.gov/wqwatch/


Growth of monitors in USGS

Measurement 2006 2012

Temperature 941 1584

Conductance 553 799

pH 242 338

Dissolved oxygen 294 406

Turbidity 172 305

Other -- 60



WQ record workflow

Review records, manual

Plots and tables Statistics, missing, grading, approved

Process data, mostly manual

Remove spikes
Compute and apply fouling and drift

corrections

Data into NWIS database, auto and manual

15 minute WQ data Site visit data, clean and calibrate



WQ record tools

 CHIMP

 PDA software for site visit data collection

 Cleaning and recalibrating WQ monitors

 ACL – Automatic Correction Loader

 Script that computes corrections

 Loads the corrections to database and applies
them to the time-series data

 WQMreview

 Script that auto creates graphs and tables

 PDFs are available to all



Old Way

 Hand written on
paper forms

 Paper forms stored
in files

 Little or no data
stored in NWIS DB

 Hand-enter values
into spreadsheets
to compute
corrections



CHIMP

 Data collection during a WQ monitor site visit

 Site conditions, weather, who…

 Before and after cleaning readings
 Field and site monitor

 WT, SC, DO, pH, turb, and “other”

 Calibration check and recal
 All standards and calibration metadata

 Sensor performance

 Final readings



CHIMP – Site Visit



CHIMP – DO calibration



CHIMP

 Data
synchronization

 CHIMP site visit
file is uploaded
to the database

 Database is
queried to
retrieve site visit
information



 A script that
automatically computes
fouling and drift
corrections and applies
them to the time-series
data

 Correction computations
and thresholds are
based on USGS TM1D3

What is ACL



ACL Benefits

 Saves record working time

 Is the beginning of automating record work

 Starting point for a more comprehensive data
correction algorithm

 Runs automatically in the background, very
little maintenance

 Nationally consistent

 Streamline record working



ACL workflow



ACL workflow

 Report emailed
to the user and
any other
interested
person



ACL Limitations

 Hydrographer must evaluate DCs

 Data must be in database

 Does not process WT corrections

 Is not interactive with user

 Does not evaluate time-series data



WQMReview

 New script, 2012

 Automatically creates reports and plots from
ADAPS and SiteVisit

 Includes WT, SC, pH, DO, and turbidity

 Parameter specific PDFs



WQMReview

Includes –

 4 reports

 2 tables

 Monthly
hydrographs
of parameter
and
streamflow



Conclusions

 WQ records can be streamlined and
automated

 Automation improves efficiencies and
National consistancy

 Tools need to be seamless to the users

 Lots more to do…



Questions?

Patrick Rasmussen

USGS, Kansas

pras@usgs.gov

785-832-3542

http://pubs.usgs.gov/tm/tm3c4/
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